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ABSTRACT 



Jhe present invention is concerned with plain bear- 
ings, i.e. those bearings which have complementary 
running surfaces. It is deemed to be applicable with 
special advantage to spherical bearings or others hav- 
ing concave/convex or conical surfaces, such as are 
particularly useful with magnetically sustained rotating 
bodies. ■ ' ■ 

7 Claims, 4 Drawing Figures 
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BEARINGS WITH eGMPOSITE SlJRFAGESV recesses, : physickJ; electrical, or chemical- processes 

' . such; : M ; /CtGhing v ,spark'^rosionv'idtraMnic energy, or 

DESCRIPTION OF THE INVENTION electro-chemical removal may be used, all of which 

. 1 processes are forms of- erosion. 

Spherical bearingsv e.g. for pumps, are known to have - 5 . 
been designed to operate with .semi^ry^fncUohv'Sac.h'- DESCRIPTION OF THE DRAWINGS 

bearings are also known, in which a hydrodynamicajiy . ; FIG. V illustrates' in" section a bearing element con^ 
sustaining liquid film is conveyed inwards through; spi- structed according to the in ventioii ; 
ral or . spiro-helic grooves. Such bearings have the adr FIG, 2 illustrates in section a further embodiment of 
vantage, that they operate without solid contact but 10 a bearing element constructed according to the inven- 
many have the drawback of poor fail-safe capabilities. tion; 

It is regarded 'as advantageous to provide bearings, FIG. 3 illustrates a manner iri which a. bearing el e- 
which combine the favourable normal operating-quali- ment according to the invention may be constructed; 
ties of a grooved bearing surface .with -the good faiUsafc . arid- : 

capabilities of smooth surfaced bearings. The invention 15 FIG. 4 illustrates in= section a bearingiassembly utiliz r . 
aims at providing bearings having this- combination -of . ing? a bearing element of the form: shown in FIG. 2. . 
properties. According to the invention, a surface of-a; 

plain bearing is provided with circumferential ly, alter- DETAILED jDESGFIIPTION OF THE PREFERRED 1 
hating different materials, preferablyawo suchimateri-. EMBODIMENTS 
als. By a t suitable choice of materials; adequate, per- 2Q lh.FIG : ly.the cup of a spherical bearing consists of 
formance caabe obtained in emergency or "fail-safe" a concave b^dy or bearing element 1: which can, for ex- 
ope ration aijd normal operation; ample, be made as a deep-drawn component of bearing . 

Usually the convex spherical bodies of bearing; with bronze. In the spherical region, apertures 2 are : ar- 
which the in vention is concerned^ are balls which , pref- ranged, which follow, meridians. In a variant they follow 
erabjy at least at their surface, are : made of or are sur- 25 spiro-heiical:Jines ; The apertures 2 are filled in this ex- 
faced with sintered ceramics, or are of hard metals. It; ample with Iwhite nieta! which has less erosion resistant 
has been found advantageous to provide the surface properties than the bronze: Alternately between the ap- 
: ^ tn a rou g*? ne ss of not less than a -value of 0; 2 m icrons: . ertures 2- are lands 3Vwhich comprise a bearing surface; 
; sp that the liquids film is not broken 1 According to one the body Has > a peripheral fl ange 4. 

aspect ;pf; the i nven tiori this roughness, is achieved by ?0 Other; materials^ like carbon ; graph ite , ceramics or 
electrorchem ical removal processes^ electrical erosion resins may, be used : for the body 1 = or bearing element 
.. processes, chemical etching, or surface . treatment? whilst materials i such as >xast'>ynthetic'>esinpus-.sul>-. . 
which, similarly, removes --minute] ; particles of material : stance, thermoplastic resinous substance or ceramic 
whilst leaving none resjstarit particles/ / substance may, replace white metal in the aperture 2. 

Suitable combinations of materia} for bearing surface 3 5 " The; minute depth of recess necessary to c reate the 
according to the invention are the following. Metaland; desired hydrodynamic effect is obtained : by a method 
resin; ceramics and^metal; two cenmics of ; different . sucK as ^described above, e. g: abrasion, 
hardness; carbon in combination with soft materials ■ FIG L 2\ shows another embodiment of: the invention. , 
(e-g. elastOTheric materials): which can also be cora. In this case the body or bearing element 20 is made as 
bjned with all other hard : materials..- 40 ' a moulded /component of synthetic resin, a carbon-type 

The alternations of the; surface' can; be- made ; : in the material = (such as> used = for brushes) or <a sintered ce- 
fbrin of segments with^m . ramie . Grooves *-21i' follow spiro-helic^ lines- In mariu- 

is ^ advisable ^ ^ hen operation is in a plurality of planes of facture this is done by using a male mould which is; al^ 
rotation , For operatj on : in a single pi ane of rotation #1 e lowed to rotate du ring ejection of the material of the 
seperati rig 1 i nes between the two m aterials are , pieferar 4 5 body : 20. The grooves 21, having been formed by 
bly, not meridians i;hjut are spird-helical iines, that isi to moulding, are filled with the second material having the 
say they, wind circumferential^ low erosion resistant prbperties. Wi th = sintered materi- 

face between ^ lesser and -a greater dtiameter. \ als this . may be accomplished prior to sintering; such 

A difference in the wear arid-corrosion resistance; 6r : : may be the case when thecombinatipn of a metal oxide 
topadly erpsjpn resistant, i>etween the materials: is es- ancj a. carbon-tyj^; material is used. Suitable material 
sentiai for: the choice of materials Bearing surfaces of : pairs consist of PTF£ impregnated with carbon or 
two metals with different solution pressures are, how- graphite for the material of the body 20 and a phenolic- 
ever, preferably used when the bearing is to run in no resin, preferably with graphite : filling for filling the 
conducting solutions. After the manufacture and ma- 55 - grooves by injection into ^ the fully hardened PTFE part, 
chining of the part, according to a further feature, of tiie ^ Another suitable pair of materials is a high-purity sin- 
in vention, partial removal of the more* easily; wearing tered corundum or sintered ruby for the body 20 and, 
component: is. carried out = by, abrasion, , e ; g. by; sand- for example, a silicon dioxide containing: sintered co- 
blasting with very.fine grajned sand or by brusHingowith rundum, or a chemically resistant ^ material of low-^hard- 
metal wire brushes; Such processes result in shallow jre^ 60 ness such as an' acid-resisting putty, for filling the 
cesses which ensure the presence in operation of hyr groove- IV. ' . ..; 
drodynaniically sustained load-supporting liquid film. FIG. 3 shows; diagram maticalty. pne operation of the 
In use the material of these more easily worn regions is manufacturing process for making another variant of 
more, rapidly: removed by. abrasive solid particles car- the invention: A fashioned component consisting of a 
ried in the liquid than that of the more upstanding alter- 65 . ring 32 and spiro-helically shaped arms 33 extending 
nate material between the ^recesses, so that the hydro- from at in the manner illustrated is placed on a ball 30; 
dynamic - effect = is continuously, maintained even after, The : mould 3 T is then made to rotate about the axis 34. 
general wear. Instead of abrasive removal to create the A body t 3S, -preferably of molybdenum, (of which: only 
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one half is shown) is deposited on such assembly by 
means of a flame or plasma spray process or else by 
other known casting or spraying processes. Tungsten or 
titanium carbides are also suitable to form the body 35 
by .deposition by plasma or flame spraying processes, 
particularly if the ball 30 is of sintered ceramic. Chro- 
mium nickel alloys, or, for extremely high chemical re- 
sistance requirements, platinum, have been found suc- 
cessful as a matrix: 

The fashioned component 32, 33 can also be made 
by covering the ball 30 with a mask which permits the 
impingement of the plasma jet on to the ball solely 
along the. ring 32 and the arms 33. The following com- 
binations are particularly suitable: 

Nickel for the ring 32 and molybdenum for the body 
35 and also for the arms 33; 

Tungsten carbide in a chromium nickel matrix for the 
body 35 and gold for the arms 33. 

Tungsten; carbide in a platinum matrix for the body 
35 and silicon dioxide containing sintered corundum 
for thearms 33 or else a magnesium oxide based ce- 
ramic substance and high-purity sintered corundum for 
the layer 35; 

Sintered corundum for the arms 33 and tungsten car- 
bide in a metal matrix for the body 35. 

FIG. 4 illustrates a bearing assembly utilizing the 
bearing element 20 of FIG. 2. In this instance the bear- 
ing element 20 has thereon bearing surface 23 adapted 
to engage complementary surface 24 of a second bear- 
ing element 25 when the bearing assembly is at rest. A 
fluid lubricant is adapted to be contained in the bottom 
portion of the element 20 such that when the element 
24 rotates relative. to element 20, the grooves. 21 will 
form a thin hydrodynamic film which will support the 
two bearing elements with respect to each other. As the 
complementary bearing surfaces 23 and 24 physically 
contact each other when the bearing assembly is at rest 
or during start-up or shut-down, the bearing surface 23 
will tend to wear away which, if no provision were 
made, would result in the grooves 21 becoming more 
shallow, or even wearing away completely. However, as 
the bottom of the grooves comprises a material which 
erodes faster than the material comprising the bearing 
surface 23, the bottom of the grooves will erode away 
due to hydrodynamic forces. This assures that as the 
bearing pressure surfaces 23 wear down, the bottom of 
the grooves will likewise erode away thereby maintain- 
ing the depth of the grooves despite wear of the pres- 
sure surfaces. 

The present invention is not confined to spherical 
bearing shells but can also be used in flat thrust pads for 
thrust bearings in tapered bearings and others in which 
similar hydrodynamic effects can be achieved. 

I claim: 

1. A first bearing element of a hydrodynamic bearing 
assembly comprising first and second bearing elements 



having complementary bearing surfaces adapted to en- 
gage each other when the bearing is at rest and adapted 
to be supported relative to each other by a hydrody- 
namic pressure film when said bearing assembly is run- 

5 ning, the improvement comprising in that the bearing 
surface of said first element has circumferentially 
spaced grooves thereon for forming said hydrodynamic 
pressure film where the bottom of said grooves com- 
prises an erodable material which is subjected to ero- 

10 sion by hydrodynamic forces, and in that the portion of 
said bearing surface between said grooves comprises a 
wearable, material having greater erosion resistant 
properties than said erodable material whereby during 
operation of said bearing assembly the bottom of said 

15 grooves will erode away at a greater rate under the in^. 

. fluehce of hydrodynamic forces than the wearable ma- 
terial comprising said first bearing surface will erode 
away or wear away due to contact with the bearing sur- 
face of said second element thereby maintaining the 

20 depth of said gooves independent of wear of said first 
bearing surface. 

2. A first bearing element according to claim 1 
wherein said first bearing surface is spherical and 
wherein said grooves are in the configuration of meridi- 

25 ans. . 

3. A first bearing element according to claim 1 
wherein said first bearing surface is spherical and 
wherein said grooves extend helically with respect to 
said first bearing surface. 

4. A method of making a surface on a bearing ele- 
ment wherein said surface comprises a first material 
and grooves in said surface- where the bottom of each 
groove comprises a second material, comprising the 

35 steps of forming on a surface of revolution circumfer- 
entially alternatively spaced areas of a first material, 
providing a second material in the spaces between the 
areas of said first material where said second material 
has less erosion resistance than said first material, and 

40 subjecting said second material to an erosion process to 
remove portions of said second material to a level 
below said first material whereby grooves are formed 
in said surface. 

5. A method according to claim 4 wherein said ero- 
45 sion process comprises an abrasive treatment. 

6. A method according to claim 4 wherein said ero- 
sive process comprises a chemical treatment. 

7. A method according to claim 4 wherein said sec- 
ond material prior to the erosion process is in the form 

50 of a ring having spherical shaped helical arms extend- 
ing therefrom and where the steps of forming the sur- 
face includes positioning said ring and attached helical 
arms into a chamber formed between convex and con- 
cave shaped matching mold members and introducing 

55 said first material in molten form into said chamber. 
■♦***'* 



60 



65 



01/24/2003, EAST Version: 1.03.0002 



